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CONCILUSIONS /

It should be clear that this study is not & 163-1 study (Mobility in
Soils), but rather a special study conducted to attempt evaluating the
amount of silver and copper "leached" from three different "Ag-Cu Zeolite"

impregnated polymeric materials.

The reviewed rovides only ANCIIIARY information. The istrant must
to the cooments in the REVIEWER'S COMMENTS section.

Although the study appears to indicate that the different polymeric
matrices and the manner in which the "Ag-Cu Zeolite" is introduced into the
matrix affect the amount of silver and copper leaching. However, the study
fails to address if there is also "leaching" of the "Ag-Cu Zeolite" from
the treated matrix in conjunction with silver and copper.

Only three polymeric matrices (polyester, polyester/cotton and polypropylene)
were considered. It is not clear at this point which other matrices will

also be treated with "Ag-Cu Zeolite" and at which Maximum Inhibitory
Concentration (MIC) on a dry basis of the finish products. The reviewed study
would only support the polymeric materials used in the study at 1.5% MIC.
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MATERTATS AND METHODS

Test Material: "Ag—-Cu Zeolite" provided by sponsor, containing 3.4% Ag
and 6.1% Cu on a dry weight basis.

Incorporation of the "Ag-Cu Zeolite" into the Polymers: The three polymeric
matrices to which the "Ag-Cu Zeolite" was incorporated (at

1.5% by weight anhydrous) were,

a. "PE"= Non-woven polyester fabric (polyethylene terephthalate)

b. "PC"= Zeolite-treated polyester fabric blended with cotton
at a 1:1 ration by weight. Woven Sheeting.

c. "PP"= Polypropylene plate.

The polymer matrices were prepared as indicated on page 11 of the
report. However, it is not clear from the report how the zeolite
was actually incorporated.

Control Samples: Negative and positive control samples were prepared. The
negative control sample was the leaching medium (ASTM Type I
water, a nichrome wire and glass beads. The positive control
samples were 5 ppb (ug/L) of Ag and 25 ppb (ug/L) of Cu
prepared from standard solutions (counter anion not specified)
in leaching medium, nichrome wire and glass beads.

Test System: The samples were protected from irradiation and temperature
controlled (25+1 C, except for day 8-12 period in which the
temperature dropped to 23.4 C). Agitation was accomplished with
magnetic stirrers.

The "coupons" (i.e, treated polymeric materials) had the dimensions
of 1.7 cm x 1.7 cm (+0.1 cm) for a total surface area (2-sides)
6cm2percoupon. The coupons were assembled as shown in Fig. 1.
The leaching medium was 30 mL ASTM Type I water. The initial pH

of the leaching medium was measured with narrow-range pH paper.
During the initial assemblage of the "PP" coupons, residues of 10%
nitric acid rinse were noticed; these plates were rinsed until the
pH of rinsate was >6 prior to use.

Sampling Intervals: 0, 1, 2, 4, 8 and 15 days.

Analytical Methodology: After the leachates were removed, they were chilled
prior to opening; the pH was measured (pH paper) and
a measured quantity of concentrated HNO; added to
bring the pH <2. Samplpes were stored in the dark at
4 C,

Ag and Cu in the filtered leachates (0.45 ug Teflon
filters) were determined by Graphite Furnace Atomic
Absorption (GFAA). Calibration curves and calculated
sample concentrations were based on the average height
of the GFAA peak for two sequential analysis of each
sample or diluted sample. The Ievel of Quantitation
(I0Q) for Ag was 0.15 ppb and 4.0 ppb for Cu.
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REPORTED RESUILTS:

The results show no clear time-dependent leaching of Ag or Cu from the
"Ag-Cu Zeolite" treated polymeric matrix. In all cases, the pH of the
initial leachate ranged 4.5-5.5 (initial) to 6.0-6.8 (final).

The range of quantities of Ag (corrected) and Cu released under the
conditions of the study were,

Polymeric Ag (ug/9) Qu (ug/9)
Material

Polyester/Cotton (woven) 4.2 = 12.3 47 - 137
Polyester (Non-woven) 5.5 = 8.2 46 - 75
Polypropylene Plate ND - 0.15 ND - 0.16

The maximum concentrations of metals in the leachates (corrected for Ag
recovery were,

Polymeric Ag (ug/L) Cu (ug/L)
Material

Polyester/Cotton (woven) 16 (15 d; pH 6.0) 210 (4 d; pH 6.5)
Polyester (Non-woven) 35 (0 d; pH 5) 345 (15 d; pH 6.5)
Polypropylene Plate 8.9 (1 d; pH 6.0) 9.3 (1 d; pH 6.0)

Results from spiked samples indicated that there was irreversible losses of
silver, which the author attributed to adsorption.

No actual studies were conducted for leaching of Ag and Cu from "Ag-Cu
Zeolite"- impregnated polymeric materials. The author (MRID #42245401) relied
on data from the "Hydrolysis" study (MRID #41613816) to estimate the amount
of silver and copper released at pH 7 and 9. These estimates are presented

in Appendix C (silver) and Appendix D (copper).
REVIEWER'S COMMENTS:

1. While the study attempts to present the release of Ag and Cu from polymeric
materials impregnated from "Ag-Cu Zeolite", it does not address the possibility
that the "Ag-Cu Zeolite" per se could also come out (as a solid phase) from
the impregnated material. This possibility should be addreseed by the
registrant, with data presented to support their argument.

2. In this study as well as in the "hydrolysis" studies, the author argues that
the low recovery of Ag is likely due to adsorption to the vessels. However,
no conclusive data has been presented to demonstrate this argument.

3. While Ag and Cu were determined by Graphite Furnace Atomic Adsorption in this
study, the "Hydrolysis" and "Photolysis" studies used Inductively
Coupled Argon Plasma to determine Ag and Cu concentrations. No rationale
for the change of analytical methodology (or the advantages of one method to
the other) was presented by the author.
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4. An increase of 1 to almost 2 pH units was observed between the initial and
final leachates.

5. From the information presented, it appears that the method of incorporation of
the "Ag-Cu Zeolite" into the polymeric matrix may affect the leaching of
Ag and Cu from the treated matrix. For example, it appears that the use a
extruder kneading may result in less leaching than when mixer kneading is
used. However, subsequent processes after incorporation are also likely to
affect the leachability of Ag and Cu fro the treated polymeric material.
Surface analytical methods (such as Scanning Electron Microscopy/EDAX) may
be more suitable to better characterize treated polymeric matrices before
and after exposure.

6. The procedure for estimating the amount of silver and copper from the
impregnated polymeric material at pH 7 and 9 is not clear. Note that
the pH of impregnated materials in the submitted study in which the
initial pH was ca. 5 increased about 1-2 units when placed in water.
Unlike data presented in MRID #41615818, in which leaching in terms of
percent on a unit weight/area basis was presented, the estimates in
#42245401 are not presented on the same basis. It is difficult, therefore,
to evaluate the value of the estimates for pH 7 and 9.

7. It is not clear at this point which are the polymeric materials to be
treated with "Ag-Cu Zeolite". The reviewed study was conducted with only
three polymeric materials (polyester, polyester/cotton and polyethylene)
at a Maximum Inhibitory Concentration of 1.5% (dry weight basis of
finish products).
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I Materials

3.1 Test Substances

The experimental materials were provided by the study sponsor, Kanebo Zeolit=
USA. The sponsor assumed responsibility for performing analyses to determine the

the characterization of the material. 2. Te
The materials investigated during this st:dy have been determined by the sponsor <0
have the following characteristics: _ eeos

Composition: Silver copper zeolite of the formula:
(XiNa,0X,Ag,0X3C0)AL 05 YSI0, ZH)0, where X, X,, X:,.
and Z represent the number of units of each component in the “a00ke
structure. S
According to the study sponsor, the zeolite conmains 3.4% silver and
6.1% copper on a dry weight basis.

homogeneity and stability of the test material in addition to supplying mformanon on

Polymers: The zeolite was incorporated into three polymer matrices which were:

Material PE + Polyester Non-woven Fabric (Study sponsor sample code E-1) -
Polyethylene terephthalate staple fiber incorporated with silver
copper zeolite at 1.5% by weight (anhydrous) by mixer kneacing.
Fiber denier: 1.5d

Fiber Cut length: 1.5 inch o,
Non-woven production: carding and needle punching.  ee o
Non-woven weight:130g/m? e ias

Material PC  « Polyester/Cotton Woven sheeting (Study sponsor sa:.ple cx;p,.

2) - Polyethylene terephthalate staple fiber incorporated WIhaner

copper zeolite at 1.5% by weight (anhydrous) by mixer knmng
Fiber denier: 1.5d .
Fiber Cut lengrh: 1.5 inch e
Polyester fiber blended with cotton (no zeoiite) at 1:1 by w
Sheeting production: polyester and cotton blending. Fiber bdpenifig:
carding, drafting, yarn spinning, weaving (the same yarn for warp
and weft), scouring, bleaching, dyeirg and drying.

Material PP+ Polypropylene plate (Study sponsor sample code E-3) -
Polypropylene platc of polypropylene incorporated with silver
copper zeolite at 1.5% by weight (anhydrous) by extruder
kneading.

Plate preparation by injection molding.

2age 11 of
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Figure 1: Schematic of Test Coupon Assembly for Leaching Study
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Table 1: Results for Leaching Study Blank Samples

BLANK TEST AG,PP8 Ccu,PP8
DAY

88 0  <0.15(0.066) <4.0 (ND)*
B-1 1 <0.15 (0.046) <4.0 (ND)
B8-2 2 <0.15(0.048) <4.0 (0.85)
83 4 <0.15(0.058) <4.0 (ND)
B4 8  <0.15(0.064) <4.0 (ND)
8-7 (REP) 8  <0.15(0.068) <4.0 (ND)
85 15 <0.15(0.092) <4.0 (ND)

* ND = Not detacted; response in [aboratory blank range

Arthur D Little
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Table 2: Results for Analysis of Leaching Study Positive Controls
Spike level = 5 ppb silver, 25 ppb copper
~SILVER—~ -~ ~— —COPPER— —
TEST FOUND % LCSS FOUND % LCSsS
SAMFLE DAY uglL RECOVERY ug ugl. RECOVERY x5
cs 0 1.1 2 0.117 21 24 a120
C- 1 0.24 S 0.143 2 88 A.090
C-2 2 <0.i5 (0.09) 2 0.150 2 88 Q000
c3 - <0.15 (0.12) 2 0.150 21 84 L120
C3 (oupP)y* “ <0.15 (0.09) 2 0.150 20 80 2A150
C+4 8 25 51 0.075 21 84 120
Cc-s 15 <0.15 (0.10) 2 0.150 23 34 Q120
C-7 (REP)* 1§ <0.15 (0.07) 1 0.150 22 38 2.280
AVERAGE " 0.134 85 2112
* DUP = Analyss of replicate aliquot from same vial
REP = Analysis of replicate vial
t
Page 13 of ==
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Table 3: Results for Analysis of pH 7 Hydrolysis Study Positive Controls (Silver)

Spike level = 25 ped siver

TEST FOUND % LOSS
SAMPLE DAY ugl. RECOVERY ug
e e S
c-7-8 0 20.1 80.4 0.147
C-7-1 1 17.8 70.4 0.222
C-7-2 2 19.2 768 0.174
c-7-3 4 18.8 75.2 0.188
C-74 8 18.0 720 0.210
c-7-5 15 159 63.6 0.273
C-7-7(REP)’ 15 13.6 54.4 0.342
c-7-7(0UPY* 15 143 572 0.321
AVERAGE 68.8 0.234

'(Rem.mdrmwd

(DUP)-M«rMWﬁommM

Artlur D Little
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Table 4:Coupon Weights and Areas for Polyester/Cotton Leaching Tests

COUPON WEIGHT COUPON AREA
(mg) (em2)*
SAMPLE " ” £  TOTAL TOTAL
PC-1 121 132 123 386 17
PC-2 124 242 195 56.1 17
PC-3 132 207 193 532 17
PC4 18.9 16.3 234 59.1 17
PC-5 128 13.0 13.6 39.4 17
PC-6 126 18.2 203 51.1 17
PC-7 19.9 14.4 19.8 54.1 17
PC3 225 21.1 ‘3.9 53.5 17

"3 Couponsx2sdesx 1.7 cmx 1.7 cm

Arthur D Little
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Table 5: Silver and Copper Concentration Data for Polyester/Cotton Leachates

INIT  TEST TEST FINAL ASSAY SLVER COPPER
SAMPLE pH DAY DATE pH DATE PPB RPD PPB RPD
(MEAS) (%) (%)
PC-8 5.0 2 May 3 68 May18 a1 84
:
PC-1 5.0 1 May 4 6.0 May18 48, 22 161 8.4 i
PC-1 (DUP)" 5.0 1 May 4 6.0 May18 47 148
PC-2 5.0 2 May 5 6.8 May18 96 134 178 59
PC-7 (REP)" 5.0 2 May 5 65 May18 1.9 97
PC-3 5.0 4 May 7 65 May18 5.6 2n
PC4 5.0 3 May11 65 May18 2.1 116
PC-5 45 15 May 18 6.0 May21 10.0 180

* [DUP = analysis of a relicate alicuot from the same vial
(REP = analysis of a replicate vnai

Page 22 of 49
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Table 6: Silver Leached from Polyester/Cotton Material on a Unit
Weight/Area Basis

SILVER
TEST
SAMPLE DAY ppb ppb ug/g ug/cm2 X of
(meas) (corr) ** foral »*
PC-8 0 3.0 9.3 Ly 0.016 2.0
oC-1 1 4.6 10.8 8.4 0.019 3.3
PC-1 (Sup)* 1 6.7 10.9 8.5 0.019 33
PC-2 2 9.6 15.8 8.9 0.028 L
PC-7 (REP)* 2 1.9 8.1 4.5 0.014 1.8
PC-3 4 5.6 11.8 6.7 0.021 2.6
PC-& 8 251 8.3 4.2 0.015 | 5
PC-3 15 10.0 16.2 12.3 0.029 4.8
TANGE ..2°'2.2 2,3%6-0.329 1.7-4.3
4EAN Fos 0.320 ;9
STANDARD 2EVIATICN el 0.00S5 13
RELATIVE STANDARD DEVIATION, % 37 27 38

¥ JUP = inmalysis of r~eplicate alicuot from same vial
REP = Analysis of replicate vial

** Zorrected for spserveg average .oss of silver at pH 4-7,
2quivalent o 5.2 opo.

TT® Totau Silver = 4t. of pouvmer 1.5% zeolite 2y weight x 3.4% silver
‘

A
in zeolite x 3.5 (1:! fiber clend:; no zeolite in cotton)

Arthur D Little e Il
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Table 7: Copper Leached from Polyester/Cotton Material on a Unit Weight/Area

Basis
COPPER

TEST

SAMPLE DAY ppb ug/g9 ug/cm2 % of
Total =

PC-8 0 84 47 0.15 10.3
PC-1 1 161 125 0.28 27.4
PC-1 (DUP)* 1 148 115 0.26 25.1
PC-2 2 178 100 0.31 21.9
PC-7 (REP)* 2 97 54 0.17 11.8
PC-3 4 21 119 0.37 26.0
PC-4 8 116 59 0.20 12.9
L3 ke 30 137 3.32 8.3
RANGE 47-137  0.15-0.37 10.3-30
MEAN 95 0.26 21
STANDARD DEVIATION 36 0.078 7.8
RELATIVE STANDARD DEVIATION 38 30 38

* DUP = Analysis of ~eplicate aliquot from same vial
REP = Apatysis of ~eplicate vial

** Total Zcoper = Wt. of polymer x 1.5X zeolite by weight x 4.1% ccpper

in zeolite x 0.5 (1:1 fiber blend; no zeolite in

Arttur D Little 548
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Table 8: Coupon Weights and Areas for Non-Woven Polyester Leaching Tests

COUPON WEIGHT COUPON AREA
(mg) (em2)*
SAMPLE # #2 #3 TCTAL TOTAL
PE-1 419 375 51.2 131 17
PE-2 3938 36.1 353 m 17
PE-3 493 325 36.5 118 17
PE-4 4.2 40.4 48.1 142 17
PE-5 439 51.3 424 138 17
PE-§ 41.8 36.3 38.5 117 17
PE-7 4238 35.9 373 116 17
2E-3 48.2 3.7 30.1 ‘48 17

*3Coucons x 2sdes x 1.7cmx 1.7 cm

Arthur D Little i
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Table 9: Silver and Copper Concentration Data for Non-Woven Polyester

Leachates

INIT TEST TEST FINAL ASSAY SILVER RPDor COPPER

SAMPLE pH DAY DATE pH DATE PPB RSD PP8
EAS) %
PE-8 55 0 May 3 8.5 May 18 32 16 22
PE-8 (DUP)* 5.5 0 May 3 65 May21 25 3
PE-8 (DUP)* 55 0 May 3 65 May18 34 234
PE-8 (DLP)* 55 0 May 3 6.5 May 21 25 S
PE-1 5.0 1 May 4 65 May18 15 32 168
PE-7 (RE™"® 5.0 1 May 4 63 May18 28 263
PE-7 (DUP* 5.0 1 May 4 6.3 May 21 19 S
PE-2 45 2 May 5 68 May18 26 17 240
PE-2 (DLP" 45 2 May 5 6.8 May21 22 =
PE-3 5.0 4 May 7 6.5 May 18 26 - ; ) 276
PE-3 (CLPY 5.0 4 May 7 6.5 May 21 19 B
PE-4 S5 3 May 11 6.0 May 13 20 S 256
PE-4 (OLPA" 55 3 May 11 6.0 May 21 19 g
PE-5 5.0 15 Mzy 18 6.5 May 21 20 345
" (DUP) = analysis of a replicate asiquot from the same vial
(REP) = analysis of a replicate vial
** Leachates analyzed on May 21 were at a 1:50 dilution,
Copper was dluted down to the detection limit range.
Page 27 of 49

Arthur D Little

Bl




N, ey Gpaal

%32 Pyl ey oy amston [ [~~~ e Lot | oasact Bt sy [

63614-04

Table 10: Silver Leached from Non-Woven Polyester Material on a

Unit Weight/Area Basis

SAMPLE DAY Ppb ppb ug/g
(meas) (corr) *»

PE-8 (ave)* 1] 29 35 el
PE-1 (ave)* 1 21 27 6.2
PE-2 (ave)* 2 24 30 8.2
PE-3 (ave)* 4 23 29 ol
PE-4 (ave)* 8 20 26 3.5
PE-S 15 20 26 5.6
RANGE | 5.5-8.2
MEAN 6.6
STANDARD DEVIATICN 1:1
RELATIVE STANDARD DEVIATICN 16

0.045-

0.047

0.053

0.051

0.046

0.045

0.062

0.051

0.008
12

% of

Total

Ll ]

* {ave) = Arithmetic Mean of Values in Table %

** Corrected for average loss of silver at pH 6-7,
equivalent o0 6.2 ppb.

*** Total silver = weight of polymer x 1.5% zeolite by weight x 3.4X silver

in zeolite

Artiur D Little -
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Table 11: Copper Leached from Non-Woven Polyester Material on 2

e e

Unit Weight/Area Basis
TEST

SAMPLE DAY ppb
PE-8 (ave)™ 0 228
2E-1 (ave)* 1 216
7E-2 (ave)™ 2 249
2£-3 (ave)” 4 276
2E-4 (ave)® 8 256
=€-5 15 345
UNGE

WEAN

STAMDARD DEVIATION
ZELATIVE STAMCARD DEVIATIONM

COPPER

ug/g ug/e=2
46 0.40
49 0.37
&7 0.&3
70 0.48
54 0.64
75 0.50
«5-75 0.37-0.50
50.4 0.45
2.0 0.2
20 8

* fave) = Arithmetic Mean of Values in Table 9

5.9

5.2

5.1-802

5.5

=3
=3

== Total cooper = weight of polymer x 1.5% zeolite by weight x 4.1% zopper

in zeolite

Page 20 of 49
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5.5 Resuits of Leaching Tests for Polypropylene Plate Material

The weights (measured) and areas (calculated) of the polypropylene plate test
coupons in each test vial are listed in Table 12. The tabulated areas are based on
measurement of the length (1), width (w) and thickness (d) of each coupon, taking
into account that both faces plus the edges of the coupons were exposed to the
leaching medium. Thus, the area was calculated as:

2xlxw 2x(+w=xd

A €M) =" Gaces) * " (edges

There is approximately 1% variability in the total weight and 3% variability in the
total area for these test vials.

Since 30 mL of leaching medium was added to each vial, the ratio of leachate to
polypropylene plate material was approximately 0.02 mL/mg or 1.6 mL/cm?.

Table 13 presents the results of the pH measurements and silver concentration
determinations for the polypropylene plate leaching tests. Table 14 shows the results
for copper. Column headings are as described for Table 5 (Section 5.3). A low pH
was intially observed for these samples.

The silver and copper results presented in Tables i3 and 14 show generally low, but
variable, concentrations. For 3 of 7 samples in this set, the measured concentratons
of bath silver and copper were below the analytical level of quantification (which
were 0.15 and 4 ppb for silver and copper, respectively). The Day ! sample analysis
showed approximately 2.5 ppb of silver and 9.2 ppb of copper. Also. the replicate
Day 4 sample showed 7.4 ppb of copper, and the Day 2 sample showed 0.4 ppb of
silver.

When the silver concentrations are corrected for recovery and the data are converted
to a unit weight/unit area pasis, the maximum leached yuanaunes (Day 1 data) are
calculared as:

Silver Copper

2

0.15ug/g 0014 pg/em*  0.16 pg/g  0.015 pg/em?

Page 31 of
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Table 12: Coupon Weights and Areas for Polypropylene Plate Leaching Tests

COUPON WEIGHT COUPON AREA
(9 (em2)”
SAMPLE 3l #2 $8 TOTAL TOTAL
PP-1 0.5643 0.5648 0.5755 1.70 18
PP-2 0.5618 0.5482 0.5852 1.68 18 :
PP-3 0.5514 0.5737 05472 1.67 18
PP-4 0.5635 05615  0.5448 1.67 19
PP-5 0.5470 0.5584  0.5660 1.67 19
PP-6 0.5668 0.5619 05614 1.69 19
PP-7 0.5613 0.5660 0.5839 1.71 19
PP-8 0.5642 0.5763  0.5564 1.70 19

* 3 Coupons x (2 surfaces + 4 sdQes)

Arthur D Little
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Table 13: Silver Concentration Data for Polypropylene Plate

Leachates

INIT TEST TEST FINAL

SAMPLE pH DAY DATE pH
PP-8 5.0 0 May3 63
PP-1 5.0 1 May4 6.0
PP-1 (DUP)* 5.0 1 May4 60
PP-1 (DUP, 1:10)° 5.0 1  May4 6.0
PP-2 5.0 2  May5 65
PP-2 (DUP)" 5.0 2 May5 65
PP3 5.0 4 May7 65
PP-7 (REP)" 5.0 4 May?7 65
PP 5.0 8 Mayil 65
PP-5 55 15 May18 65

* (DUP) = analysis of a repiicate siiquot from the same vial
[REP) = analysis of a replicate vial

ASSAY
DATE

May 18
May 18
May 21
May 21

May 18
May 18

May 18
May 18

May 18

May 21

** ND = Not detected; sample responsa in laboratory blank range.

**= Carrected for average ioss of silver at pH &7,
equivalent 10 6.2 ppb.

Arthar D Little
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SILVER
PPB RPD PPB
(MEAS) % (CORR)
<0.15 (0.03) <6.2
23 186 8.5
23 8.5
27 : 8.9
0.41 3 6.5
0.42 6.6
<0.15 (0.05) <6.2
<015 ND <6.2
0.17 6.4
<0,15) (0.09) <6.2

page :3 of 49
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Table 14: Copper Concentration Data for Polypropylene Plate
Leachates
‘ COPPER
l INIT TEST  TEST FINAL  ASSAY
. SAMPLE pH DAY DATE pH DATE PER RPD
: %
I PP-8 5.0 0 May3 68 Mayis <4.0 (0.32)
PP-1 5.0 1 May4 60 May18 9.1 2
PP-1 (DUP)* 5.0 1 May4 60 May21 93
4 PP-1 (DUP, 1:10)" 5.0 1 May4 60 May21 i ND *
1[ PP-2 5.0 2 MayS 65 May1s <0 (1.7
4 PP-2 (DUP)* 5.0 2 May5 65 May1s <40 (27
‘ PP-3 5.0 4 May?7 65 May1s <40 (0.44)
PP-7 (REP)* 5.0 4 May7 65 May18 7.4
I PP4 5.0 8 May1l 65 May18 <40 (29)
PP-5 55 15 May18 65 May21 <40 (26)

* DUP = analysis ol a replicate aliguot from the same vial
(REP) = analysis of a replicate vial

** ND = Not detected; sampile responsa in laboratory blank range.

page 34 of 49
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6.0 Conciusion

p ral s vlear time-dependence (over a 15-day period) of

+ The results of this study show ™ ; : et
s l:.cail ,,EI 'ol' b of ﬂ]vé and coyyer from polymers impregnated with silver
copper zeolite,

r , % . conerols indicate that irreversible losses of silver occurred;
3;: :: : “]E IB If?; Eosmvc:f ci?“kwi of detection for silver of about 6.2 ppb compared
to the analytical desection limit & 0-15 Ppb.

: e aele - =r correction for recovery) and copper (ug/|

- The range of quantities of silver (after ¢ L B TR, g

Silver | Copper
Material (ng/e) (ug/g)
Polyester/Cotton 42-123 47 - 137
Non-woven Polyester 55-82 46 - 75
ND - 0.15 ND - 0.16

Polypropylene Plate
The maximum concentrations of metals in the aqueous leachate after correction

for silver recovery were:

Silver Copper
Material (ng/L) (ug/L)
Polyestez/Conon 16 - 210
Non-woven Polyester 35 345
8.9 9.3

Polypropylene Plate

lver and cOpper in the leachates generated in this stdy
\ing water guiceline (50 pg/L) for silver and the
for copper.

+ The concentrations of st
are below the U.S. EPA dnn
ambient water quality critenoft (1000 pg/L)
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